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(54) RESISTOR AND ITS MANUFACTURING METHOD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To 
provide a resistor which can reduce a 
soldering area in the mounting area in 
the case of mounting on a substrate, 
and realize high density mounting in 
upward mounting and downward 
mounting in the case of bulk gang 
mounting. 

SOLUTION: A first upper surface 
electrode layer 32a is formed in the 
side part of the upper surface of a 
substrate and a part of the side 
surface. A first back electrode layer 
32b is formed in the side part of the 
back of the substrate 31 and a part 
of the side surface. A second upper 
surface electrode layer 33a, a second 
back electrode layer 33b, an upper 
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surface resistance layer 34a, a back resistance layer 34b y an upper surface 
protective layer 35a and a back protective layer 35b, are formed on the 
upper surface side and the back side of the substrate 31. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st top-face electrode layer of the pair prepared in the flank 
of the top face of a substrate and this substrate, and a part of side face, The 
2nd top-face electrode layer of the pair prepared so that it might connect 
with this 1st top-face electrode layer electrically, The top-face resistive 
layer prepared so that it might connect with this 2nd top-face electrode 
layer electrically, The top-face protective layer prepared so that the top 
face of said top-face resistive layer might be covered at least, The 1st 
rear-face electrode layer of the pair prepared in the flank of the rear face of 
said substrate, and a part of side face, The resistor equipped with the 2nd 
rear-face electrode layer of the pair prepared so that it might connect with 
this 1st rear-face electrode layer electrically, the rear-face resistive layer 
prepared so that it might connect with this 2nd rear-face electrode layer 
electrically, and the rear-face protective layer prepared so that the top face 
of said rear-face resistive layer might be covered at least. 
[Claim 2] The resistor according to claim 1 which prepared the 1st rear-face 
electrode layer located in the side face of a substrate in the rear-face 
resistive layer side in the height direction of said substrate while preparing 
the 1 st top-face electrode layer located in the side face of a substrate in 
the top-face resistive layer side in the height direction of said substrate. 
[Claim 3] The resistor according to claim 2 which made the sum of the area 
of the 1 st top-face electrode layer located in the side face of a substrate, 
and the 1 st rear-face electrode layer below one half of the area of the side 
face of a substrate. 

[Claim 4] The resistor according to claim 1 which made the height of this 
plating layer with the wrap higher flat-tapped with a top-face protective 
layer or a rear-face protective layer than it in the plating layer for the 1 st 
top-face electrode layer, the 2nd top-face electrode layer, the 1st rear-face 
electrode layer, and the 2nd rear-face electrode layer. 
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[Claim 5] The resistor according to claim 1 which calcinated the 
organometallic compound of a golden system, and formed the 1st top-face 
electrode layer and the 1 st rear-face electrode layer, or was formed by the 
spatter of a golden system. 

[Claim 6] The resistor according to claim 1 which comes to contain glass in 
the electric conduction fine particles of a silver system or a golden system, 
and formed the 2nd top-face electrode layer and the 2nd rear-face 
electrode layer in them. 

[Claim 7] The resistor according to claim 1 which formed the top-face 
protective layer and the rear-face protective layer by either the resin 
system or textile glass yarn. 

[Claim 8] The resistor according to claim 1 which formed the 1st top-face 
electrode layer and the 1 st rear-face electrode layer by the spatter of a 
nickel system. 

[Claim 9] The resistor according to claim 1 which is the thing of a resin 
system and formed the 2nd top-face electrode layer, the 2nd rear-face 
electrode layer, the top-face resistive layer, the rear-face resistive layer, the 
top-face protective layer, and the rear-face protective layer. 
[Claim 10] The resistor according to claim 1 which changed the color tone of 
a top-face protective layer and a rear-face protective layer. 
[Claim 11] The process which slushes electrode paste into said top-face 
part groove and a sheet-like substrate, and prepares the 1 st top-face 
electrode layer so that the top-face part groove of the sheet-like substrate 
which has a top-face part groove and a flesh-side region groove may be 
straddled, The process which slushes electrode paste into said flesh-side 
region groove and a sheet-like substrate, and prepares the 1 st rear-face 
electrode layer so that the flesh-side region groove of said sheet-like 
substrate may be straddled, The process which prepares the 2nd top-face 
electrode layer so that it may connect with said 1st top-face electrode layer 
electrically, The process which prepares the 2nd rear-face electrode layer so 
that it may connect with said 1st rear-face electrode layer electrically, The 
process which prepares a top-face resistive layer so that between said 2nd 
top-face electrode layer may be connected electrically, The process which 
prepares a rear-face resistive layer so that between said 2nd rear-face 
electrode layer may be connected electrically, The process which prepares a 
top-face protective layer so that the front face of said top-face resistive 
layer may be covered at least, The manufacture approach of the resistor 
equipped with the process which prepares a rear-face protective layer so 
that the front face of said rear-face resistive layer may be covered at least, 
the process which divides said sheet-like substrate into a strip-of-paper-like 
substrate in the top-face part groove and flesh-side region groove of said 
sheet-like substrate, and the process which divides said strip-of-paper-like 
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substrate into the piece of an individual. 

[Claim 1 2] The process which prepares the 1 st top-face electrode layer in 
said top-face part groove and a sheet-like substrate by the spatter so that 
the top-face part groove of the sheet-like substrate which has a top-face 
part groove and a flesh-side region groove may be straddled, The process 
which prepares the 1st rear-face electrode layer in said flesh-side region 
groove and a sheet-like substrate by the spatter so that the flesh-side 
region groove of said sheet-like substrate may be straddled, The process 
which prepares the 2nd top-face electrode layer so that it may connect with 
said 1st top-face electrode layer electrically, The process which prepares 
the 2nd rear-face electrode layer so that it may connect with said 1st 
rear-face electrode layer electrically, The process which prepares a top-face 
resistive layer so that between said 2nd top-face electrode layer may be 
connected electrically, The process which prepares a rear-face resistive 
layer so that between said 2nd rear-face electrode layer may be connected 
electrically, The process which prepares a top-face protective layer so that 
the front face of said top-face resistive layer may be covered at least, The 
manufacture approach of the resistor equipped with the process which 
prepares a rear-face protective layer so that the front face of said rear-face 
resistive layer may be covered at least, the process which divides said 
sheet-like substrate into a strip-of^paper-like substrate in the top-face part 
groove and flesh-side region groove of said sheet-like substrate, and the 
process which divides said strip-of-paper-like substrate into the piece of an 
individual. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the resistor used for various 

electronic equipment, and its manufacture approach. 

[0002] 

[Description of the Prior Art] In order to raise packaging density with the 
miniaturization of electronic equipment in recent years also to the electronic 
parts used for the circuit board, the demand to a miniaturization is increasing 
increasingly. In order to contraction-ize the component-side product on a 
mounting substrate also to a resistor, the demand to a small resistor has 
been increasing. 

[0003] What was indicated by JP,4-102302,A is known as this conventional 
kind of a resistor. 

[0004] Hereafter, a conventional resistor and its conventional manufacture 
approach are explained, referring to a drawing. 

[0005] Drawing 8 is what showed the sectional view of the conventional 
resistor, and 1 is an insulating substrate in this drawing 8 . 2 is the 1 st 
top-face electrode layer of the pair prepared in the right-and-left both ends 
of the top face of an insulating substrate 1. 3 is the resistive layer prepared 
so that a part might lap with the 1 st top-face electrode layer 2 of a pair. 4 is 
the 1 st protective layer prepared so that the whole resistive layer 3 might be 
covered. 5 is the trimming slot established in a resistive layer 3 and the 1 st 
protective layer 4, in order to correct resistance. 6 is the 2nd protective 
layer prepared in the top face of the 1 st protective layer 4. 7 — the top face 
of the 1st top-face electrode layer 2 of a pair — until [ of an insulating 
substrate 1 ] width-of-face full — it is the 2nd top-face electrode layer of 
the pair prepared so that it might extend. 8 is the side-face electrode layer 
of the pair prepared in the both-sides side of an insulating substrate 1 . 9 and 
10 are the nickel-plating layers and solder plating layers which were prepared 
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in the front face of the 2nd top-face electrode layer 7 of a pair, and the 
side-face electrode layer 8 of a pair. 

[0006] About the conventional resistor constituted as mentioned above, the 
manufacture approach is explained below, referring to a drawing. 
[0007] Drawing 9 (a) - (f) is process drawing showing the manufacture 
approach of the conventional resistor. 

[0008] First, as shown in drawing 9 (a), printing formation of the 1 st top-face 
electrode layer 2 of a pair is carried out to the right-and-left both ends of 
the top face of an insulating substrate 1 . 

[0009] Next, as shown in drawing 9 (b), printing formation of the resistive 
layer 3 is carried out on the top face of an insulating substrate 1 so that a 
part may lap with the 1 st top-face electrode layer 2 of a pair. 
[0010] Next, after carrying out printing formation of the 1st protective layer 
4 so that the whole resistive layer 3 may be covered as shown in drawing 9 
(c), the trimming slot 5 is given with laser etc. to a resistive layer 3 and the 
1 st protective layer 4 so that the total resistance in a resistive layer 3 may 
enter within the limits of predetermined resistance. 
[001 1] Next, as shown in drawing 9 (d), printing formation of the 2nd 
protective layer 6 is carried out on the top face of the 1 st protective layer 4. 
[0012] next, as shown in drawing 9 (e), printing formation of the 2nd top-face 
electrode layer 7 of a pair is carried out so that an insulating substrate 1 
may be prolonged until width-of-face full on the top face of the 1st top-face 
electrode layer 2 of a pair. 

[0013] Next, as shown in drawing 9 (f), application formation of the side-face 
electrode layer 8 of a pair is carried out so that it may connect with the 1st [ 
of a pair ], and 2nd top-face electrode layer 2 and 7 electrically on the side 
face of the right-and-left both ends of the 1 st top-face electrode layer 2 of 
a pair, and an insulating substrate 1. 

[0014] Finally, after performing nickel plating to the front face of the 2nd 
top-face electrode layer 7 of a pair, and the side-face electrode layer 8 of a 
pair, by performing solder plating, the nickel-plating layer 9 and the solder 
plating layer 10 were formed, and the conventional resistor was 
manufactured. 
[0015] 

[Problem(s) to be Solved by the Invention] however, by the resistor by the 
configuration and the manufacture approach of the above-mentioned former 
Since it is the fillet mounting structure where it is soldered on the both sides 
of a side-face electrode layer (not shown) and an inferior-surface-of-tongue 
electrode layer (not shown), and a fillet 21 is formed as shown in the 
sectional view of the mounting condition of drawing 10 (a) when it solders to 
a mounting substrate, As shown in the plan of the mounting condition of 
drawing 10 (b), the area 23 which solders a side face in addition to the 
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components area 22 is required, consequently the component-side product 
24 which doubled these is needed. And since the rate that the soldering area 
to a component-side product occupies became larger as a components 
dimension is made small, in order to raise packaging density, it had the 
technical problem that a limitation was generated to raise packaging density 
for the miniaturization of electronic equipment. Moreover, the requests of the 
high density assembly by the bulk package mounting method are mounting in 
recent years, and even when mounted in which of the top-face sense or the 
rear-face sense, it is necessary to realize high packaging density. 
[0016] This invention solves the above-mentioned conventional technical 
problem, and the soldering area occupied to the component-side product at 
the time of mounting in a mounting substrate can be reduced, and even when 
it is further mounted in which of the top-face sense or the rear-face sense 
at the time of bulk package mounting, it aims at offering the resistor which 
can realize high density assembly. 
[0017] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose the resistor of this invention The 1 st top-face electrode layer of the 
pair prepared in the flank of the top face of a substrate and this substrate, 
and a part of side face, The 2nd top-face electrode layer of the pair 
prepared so that it might connect with this 1st top-face electrode layer 
electrically, The top-face resistive layer prepared so that it might connect 
with this 2nd top-face electrode layer electrically, The top-face protective 
layer prepared so that the top face of said top-face resistive layer might be 
covered at least, The 1 st rear-face electrode layer of the pair prepared in 
the flank of the rear face of said substrate, and a part of side face, The 2nd 
rear-face electrode layer of the pair prepared so that it might connect with 
this 1 st rear-face electrode layer electrically, It is the thing equipped with 
the rear-face resistive layer prepared so that it might connect with this 2nd 
rear-face electrode layer electrically, and the rear-face protective layer 
prepared so that the top face of said rear-face resistive layer might be 
covered at least. According to this configuration, the soldering area occupied 
to the component-side product at the time of mounting in a mounting 
substrate can be reduced, and even when it is further mounted in which of 
the top-face sense or the rear-face sense at the time of bulk package 
mounting, the resistor which can realize high density assembly can be 
offered. 
[0018] 

[Embodiment of the Invention] The 1st top-face electrode layer of the pair 
by which invention of this invention according to claim 1 was prepared in the 
flank of the top face of a substrate and this substrate, and a part of side 
face, The 2nd top-face electrode layer of the pair prepared so that it might 
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connect with this 1st top-face electrode layer electrically, The top-face 
resistive layer prepared so that it might connect with this 2nd top-face 
electrode layer electrically, The top-face protective layer prepared so that 
the top face of said top-face resistive layer might be covered at least, The 
1 st rear-face electrode layer of the pair prepared in the flank of the rear 
face of said substrate, and a part of side face, The 2nd rear-face electrode 
layer of the pair prepared so that it might connect with this 1st rear-face 
electrode layer electrically, It is the thing equipped with the rear-face 
resistive layer prepared so that it might connect with this 2nd rear-face 
electrode layer electrically, and the rear-face protective layer prepared so 
that the top face of said rear-face resistive layer might be covered at least. 
Since according to this configuration it is considering as the structure whose 
formation of a solder fillet decreases extremely when mounted in a mounting 
substrate, Since the soldering area occupied to a component-side product 
could be reduced and the electrode layer, the resistive layer, and the 
protective layer are moreover prepared in the top face and rear face of a 
substrate, respectively, Even when mounted in which of the top-face sense 
or the rear-face sense at the time of bulk package mounting, it has an 
operation that high density assembly is realizable. 
[0019] While invention according to claim 2 prepares the 1st top-face 
electrode layer located in the side face of a substrate according to claim 1 in 
the top-face resistive layer side in the height direction of said substrate It is 
what prepared the 1 st rear-face electrode layer located in the side face of a 
substrate in the rear-face resistive layer side in the height direction of said 
substrate. Since according to this configuration formation of a solder fillet 
serves as structure which decreases extremely when mounted in a mounting 
substrate, Since the soldering area occupied to a component-side product 
could be reduced and the electrode layer, the resistive layer, and the 
protective layer are moreover prepared in the top face and rear face of a 
substrate, respectively, Even when mounted in which of the top-face sense 
or the rear-face sense at the time of bulk package mounting, it has an 
operation that high density assembly is realizable. 

[0020] Invention according to claim 3 is what made the sum of the area of 
the 1st top-face electrode layer located in the side face of a substrate 
according to claim 2, and the 1 st rear-face electrode layer below one half of 
the area of the side face of a substrate. Since according to this configuration 
formation of a solder fillet serves as structure which decreases extremely 
when mounted in a mounting substrate, Since the soldering area occupied to 
a component-side product could be reduced and the electrode layer, the 
resistive layer, and the protective layer are moreover prepared in the top 
face and rear face of a substrate, respectively, Even when mounted in which 
of the top-face sense or the rear-face sense at the time of bulk package 
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mounting, it has an operation that high density assembly is realizable. 
[0021] Invention according to claim 4 the 1st top-face electrode layer 
according to claim 1, the 2nd top-face electrode layer, the 1st rear-face 
electrode layer, and the 2nd rear-face electrode layer in a plating layer with 
a wrap It is what made the height of this plating layer higher flat-tapped with 
a top-face protective layer or a rear-face protective layer than it. Since it is 
hard coming to generate the clearance between a plating layer and the land 
pattern on a mounting substrate when mounted in a mounting substrate 
according to this configuration, it has an operation that the connection 
dependability of a top-face electrode layer or a rear-face electrode layer, 
and the land pattern on a mounting substrate improves. 
[0022] Invention according to claim 5 is what calcinated the organometallic 
compound of a golden system, and formed the 1 st top-face electrode layer 
according to claim 1 and the 1st rear-face electrode layer, or was formed by 
the spatter of a golden system. When according to this configuration forming 
the 1st top-face electrode layer and the 1st rear-face electrode layer so 
that the division slot of a sheet-like substrate may be straddled, it has an 
operation that the 1 st top-face electrode layer and the 1 st rear-face 
electrode layer can be certainly formed in division Mizouchi of said sheet-like 
substrate. 

[0023] Invention according to claim 6 is what comes to contain glass in the 
electric conduction fine particles of a silver system or a golden system, and 
formed the 2nd top-face electrode layer according to claim 1 and the 2nd 
rear-face electrode layer in them, and according to this configuration, it has 
an operation that the 2nd top-face electrode layer and the 2nd rear-face 
electrode layer can be formed with a cheap ingredient. 

[0024] Invention according to claim 7 is what formed the top-face protective 
layer according to claim 1 and the rear-face protective layer by either the 
resin system or textile glass yarn, and according to this configuration, it has 
an operation that the resistor which has the stable resistive characteristic 
can be offered. 

[0025] Invention according to claim 8 is what formed the 1 st top-face 
electrode layer according to claim 1 and the 1 st rear-face electrode layer by 
the spatter of a nickel system. When according to this configuration forming 
the 1st top-face electrode layer and the 1st rear-face electrode layer so 
that the division slot of a sheet-like substrate may be straddled, while being 
able to form certainly the 1st top-face electrode layer and the 1st rear-face 
electrode layer in division Mizouchi of said sheet-like substrate It has an 
operation that a thing cheap also in cost is obtained. 

[0026] Invention according to claim 9 is what is a thing of a resin system and 
formed the 2nd top-face electrode layer according to claim 1 , the 2nd 
rear-face electrode layer, the top-face resistive layer, the rear-face 
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resistive layer, the top-face protective layer, and the rear-face protective 
layer, and according to this configuration, its change in resistance after 
resistance correction decreases very much, and it has an operation that the 
small resistor of resistance dispersion is obtained by this. 
[0027] Invention according to claim 10 changed the color tone of a top-face 
protective layer and a rear-face protective layer, and according to this 
configuration, it has an operation that the front flesh side of a substrate can 
be judged in a production process. 

[0028] The process which invention according to claim 1 1 slushes electrode 
paste into said top-face part groove and a sheet-like substrate so that the 
top-face part groove of the sheet-like substrate which has a top-face part 
groove and a flesh-side region groove may be straddled, and prepares the 
1 st top-face electrode layer, The process which slushes electrode paste into 
said flesh-side region groove and a sheet-like substrate, and prepares the 
1st rear-face electrode layer so that the flesh-side region groove of said 
sheet-like substrate may be straddled, The process which prepares the 2nd 
top-face electrode layer so that it may connect with said 1st top-face 
electrode layer electrically, The process which prepares the 2nd rear-face 
electrode layer so that it may connect with said 1st rear-face electrode 
layer electrically, The process which prepares a top-face resistive layer so 
that between said 2nd top-face electrode layer may be connected 
electrically, The process which prepares a rear-face resistive layer so that 
between said 2nd rear-face electrode layer may be connected electrically, 
The process which prepares a top-face protective layer so that the front 
face of said top-face resistive layer may be covered at least, The process 
which prepares a rear-face protective layer so that the front face of said 
rear-face resistive layer may be covered at least, It is the thing equipped 
with the process which divides said sheet-like substrate into a 
strip-of-paper-like substrate in the top-face part groove and flesh-side 
region groove of said sheet-like substrate, and the process which divides 
said strip-of-paper-like substrate into the piece of an individual. Since 
according to this manufacture approach the thing of the structure whose 
formation of a solder fillet decreases extremely is obtained when mounted in 
a mounting substrate, Since the soldering area occupied to a 
component-side product can be reduced and the electrode layer, the 
resistive layer, and the protective layer are moreover formed in the top face 
and rear face of a sheet-like substrate, respectively, Even when mounted in 
which of the top-face sense or the rear-face sense at the time of bulk 
package mounting, it has an operation that the resistor which can realize high 
density assembly can be manufactured. 

[0029] The process which prepares the 1st top-face electrode layer in said 
top-face part groove and a sheet-like substrate by the spatter so that 
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invention according to claim 12 may straddle the top-face part groove of the 
sheet-like substrate which has a top-face part groove and a flesh-side 
region groove, The process which prepares the 1st rear-face electrode layer 
in said flesh-side region groove and a sheet-like substrate by the spatter so 
that the flesh-side region groove of said sheet-like substrate may be 
straddled, The process which prepares the 2nd top-face electrode layer so 
that it may connect with said 1 st top-face electrode layer electrically, The 
process which prepares the 2nd rear-face electrode layer so that it may 
connect with said 1 st rear-face electrode layer electrically, The process 
which prepares a top-face resistive layer so that between said 2nd top-face 
electrode layer may be connected electrically, The process which prepares a 
rear-face resistive layer so that between said 2nd rear-face electrode layer 
may be connected electrically, The process which prepares a top-face 
protective layer so that the front face of said top-face resistive layer may 
be covered at least, The process which prepares a rear-face protective layer 
so that the front face of said rear-face resistive layer may be covered at 
least, It is the thing equipped with the process which divides said sheet-like 
substrate into a strip-of-paper-like substrate in the top-face part groove 
and flesh-side region groove of said sheet-like substrate, and the process 
which divides said strip-of-paper-like substrate into the piece of an 
individual. Since according to this manufacture approach the thing of the 
structure whose formation of a solder fillet decreases extremely is obtained 
when mounted in a mounting substrate, Since the soldering area occupied to 
a component-side product can be reduced and the electrode layer, the 
resistive layer, and the protective layer are moreover formed in the top face 
and rear face of a sheet-like substrate, respectively, Even when mounted in 
which of the top-face sense or the rear-face sense at the time of bulk 
package mounting, it has an operation that the resistor which can realize high 
density assembly can be manufactured. 

[0030] (Gestalt 1 of operation) The resistor in a gestalt 1 and its 
manufacture approach of operation of this invention are explained hereafter, 
referring to a drawing. 

[0031] Drawing 1 is what showed the sectional view of the resistor in the 
gestalt 1 of operation of this invention, and 31 is a substrate which comes to 
contain an alumina 96% in this drawing 1 . 32a is the 1 st top-face electrode 
layer of the pair which comes to calcinate the organometallic compound of 
the golden system prepared in the flank of the top face of a substrate 31, 
and a part of side face, and the ridgeline of this 1st top-face electrode layer 
32a has the radius of circle. Moreover, the area of 1st top-face electrode 
layer 32a on the side face of said substrate 31 is 1/4 or less [ of the area of 
the side face of a substrate 31 ]. 33a is the 2nd top-face electrode layer of 
the pair which comes to contain glass in the electric conduction fine 
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particles of the silver system prepared so that it might connect with 1st 
top-face electrode layer 32a of said pair electrically. 34a is a top-face 
resistive layer which uses as a principal component the ruthenium oxide 
prepared so that it might connect with 2nd top-face electrode layer 33a of a 
pair electrically. 35a is a black top-face protective layer which uses as a 
principal component the glass formed so that the top face of said top-face 
resistive layer 34a might be covered at least. 32b is the 1 st rear-face 
electrode layer of the pair which comes to calcinate the organometallic 
compound of the golden system prepared in the flank of the rear face of a 
substrate 31, and a part of side face, and the ridgeline of this 1st rear-face 
electrode layer 32b has the radius of circle. Moreover, the area of 1 st 
rear-face electrode layer 32b on the side face of said substrate 31 is 1/5 or 
less [ of the area of the side face of a substrate 31 ]. 33b is the 2nd 
rear-face electrode layer of the pair which comes to contain glass in the 
electric conduction fine particles of the silver system prepared so that it 
might connect with 1st rear-face electrode layer 32b of said pair electrically. 
34b is a rear-face resistive layer which uses as a principal component the 
ruthenium oxide prepared so that it might connect with 2nd rear-face 
electrode layer 33b of a pair electrically. 35b is the rear-face protective 
layer of the gray which uses as a principal component the glass formed so 
that the top face of said rear-face resistive layer 34b might be covered at 
least. 36 and 37 are the nickel-plating layers and solder plating layers which 
were prepared so that 1 st top-face electrode layer 32a, 2nd top-face 
electrode layer 33a, 1 st rear-face electrode layer 32b, and 2nd rear-face 
electrode layer 33b might be covered, in order to secure the dependability at 
the time of soldering etc. if needed. 

[0032] About the resistor in the gestalt 1 of operation of this invention 
constituted as mentioned above, the manufacture approach is explained 
below, referring to a drawing. 

[0033] Drawing 2 (a) - (c) and drawing 3 (a) - (d) is process drawing showing 
the manufacture approach of the resistor in the gestalt 1 of operation of this 
invention. 

[0034] First, top-face part groove 38a and flesh-side region groove 38b of 
two or more lengthwise directions prepared in order to divide into a front 
face at a back process the shape of a strip of paper, and in the shape of a 
piece of an individual, as shown in drawing 2 (a), So that top-face part 
groove 39a of the longitudinal direction of sheet-like substrate 31a which 
comes to contain an alumina 96% excellent in the thermal resistance and the 
insulation which have lateral top-face part groove 39a and flesh-side region 
groove 39b may be straddled By slushing and printing the electrode paste 
which comes to contain the organometallic compound of a golden system to 
lateral top-face part groove 39a and sheet-like substrate 31a, 1st top-face 
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electrode layer 32a is formed. Since the electrode paste which comes to 
contain the organometallic compound of said golden system at this time 
enters into lateral top-face part groove 39a, it can form 1 st top-face 
electrode layer 32a to the back of lateral top-face part groove 39a. Next, 1 st 
rear-face electrode layer 32b (not shown) is formed by slushing and printing 
the electrode paste which contains the organometallic compound of a golden 
system in lateral flesh-side region groove 39b and sheet-like substrate 31a, 
and is set to them so that flesh-side region groove 39b of the longitudinal 
direction of sheet-like substrate 31a may be straddled. Since the electrode 
paste which comes to contain the organometallic compound of said golden 
system at this time enters into lateral flesh-side region groove 39b, it can 
form 1 st rear-face electrode layer 32b to the back of lateral flesh-side 
region groove 39b. In order to use this 1 st top-face electrode layer 32a and 
1st rear-face electrode layer 32b as the stable film furthermore, it calcinates 
at the temperature of about 850 degrees C. And the sum of the sum of the 
depth of top-face part groove 38a of said lengthwise direction and the depth 
of flesh-side region groove 38b and the depth of lateral top-face part groove 
39a, and the depth of flesh-side region groove 39b It is formed so that it may 
not be divided at the time of the handling by the production process, and it 
may generally become below one half of the thickness of sheet-like 
substrate 31a. 

[0035] Next, as shown in drawing 2 (b), the electrode paste which contains 
the electric conduction fine particles and glass of a silver system, and 
becomes is printed, and 2nd top-face electrode layer 33a is formed so that it 
may lap with a part of 1 st top-face electrode layer 32a. Then, the electrode 
paste which contains the electric conduction fine particles and glass of a 
silver system, and becomes so that it may lap with a part of 1st rear-face 
electrode layer 32b (not shown) is printed, and 2nd rear-face electrode layer 
33b (not shown) is formed. In order to use this 2nd top-face electrode layer 
33a and 2nd rear-face electrode layer 33b as the stable film furthermore, it 
calcinates at the temperature of about 850 degrees C. 
[0036] Next, as shown in drawing 2 (c) f the resistive paste which uses 
ruthenium oxide as a principal component is printed, and top-face resistive 
layer 34a is formed so that it may connect with 2nd top-face electrode layer 
33a electrically. Then, the resistive paste which uses ruthenium oxide as a 
principal component is printed, and rear-^face resistive layer 34b (not shown) 
is formed so that it may connect with 2nd rear-face electrode layer 33b (not 
shown) electrically. In order to use this top-face resistive layer 34a and 
rear-face resistive layer 34b as the stable film furthermore, it calcinates at 
the temperature of about 850 degrees C. 

[0037] Next, as shown in drawing 3 (a), in order to correct the resistance of 
top-face resistive layer 34a to a predetermined value, trimming slot 40a is 
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given by the YAG laser, and trimming is performed. Then, in order to correct 
the resistance of rear-face resistive layer 34b (not shown) to a 
predetermined value, trimming slot 40b (not shown) is given by the YAG 
laser, and trimming is performed. 

[0038] Next, as shown in drawing 3 (b), in order to protect top-face resistive 
layer 34a [ finishing / resistance correction ], the paste which uses glass as 
a principal component is printed, and top-face protective layer 35a is formed. 
In this case, ranging over top-face part groove 38a of a lengthwise direction, 
the printing pattern of top-face protective layer 35a may be formed so that 
two or more top-face resistive layer 34a on a par with a longitudinal direction 
may be covered continuously. Then, in order to protect rear-face resistive 
layer 34b [ finishing / resistance correction ] (not shown), the paste which 
uses glass as a principal component is printed, and rear-face protective layer 
35b is formed. In this case, ranging over flesh-side region groove 38b of a 
lengthwise direction, the printing pattern of rear-face protective layer 35b 
may be formed so that two or more rear-face resistive layer 34b on a par 
with a longitudinal direction may be covered continuously. In order to use 
this top-face protective layer 35a and rear-face protective layer 35b as the 
stable film furthermore, it calcinates at the temperature of about 600 
degrees C. 

[0039] Next, as shown in drawing 3 (c), it divides into the strip-of-paper-like 
substrate 41 by dividing sheet-like substrate 31a along with lateral top-face 
part groove 39a and flesh-side region groove 39b. At this time, 1 st top-face 
electrode layer 32a and 1 st rear-face electrode layer 32b which were formed 
previously will be formed in the side face of the longitudinal direction of the 
strip-of-paper-like substrate 41 to the depth of lateral top-face part groove 
39a, and the depth of flesh-side region groove 39b. 

[0040] Finally, as shown in drawing 3 (d), it divides into the piece substrate 
42 of an individual by dividing as a preparation process for galvanizing along 
with top-face part groove 38a of the lengthwise direction of the 
strip-ol^paper-like substrate 41, and flesh-side region groove 38b. And in 
order to secure the dependability at the time of prevention and soldering of 
the electrode foods crack at the time of soldering of 1 st exposed top-face 
electrode layer 32a, 1 st rear-face electrode layer 32b, 2nd top-face 
electrode layer 33a, and 2nd rear-face electrode layer 33b By electroplating, 
the nickel-plating layer (not shown) which turns into an interlayer, and the 
solder plating layer (not shown) used as the outermost layer are formed, and 
a resistor is manufactured. 

[0041] The resistor in the gestalt 1 of operation of this invention constituted 
and manufactured as mentioned above was soldered to the mounting 
substrate. In this case, since the area in which the side-face electrode is 
formed is small although soldered in both a top-face electrode layer or a 
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rear-face electrode layer (not shown), and the part of the side face of a 
substrate 31 when it mounts by turning down the field in which protective 
layers 35a or 35b were formed, as shown in the sectional view of the 
mounting condition of drawing 4 (a), a fillet 43 becomes [ being formed 
slightly and ]. In this case, although the area which doubled the area 45 which 
is needed in order to solder the components area 44 and a side face turns 
into the component-side product 46 as shown in the plan of the mounting 
condition of drawing 4 (b) With the angle chip resistor of 0.6x0.3mm size, 
when the product and component-side product of structure were measured 
conventionally, about 20% of contraction-ization was able to be attained (at 
this time, the resistive layer of the side which is not in contact with a 
mounting substrate will be connected to a circuit.). In bulk mounting, either a 
top-face resistive layer or a rear-face resistive layer will be connected with 
the circuit of a mounting substrate. . 

[0042] Thus, according to the configuration of the resistor in the gestalt 1 of 
operation of this invention, since the area of the side-face electrode of a 
resistor is small, the area for forming the fillet of soldering on a mounting 
substrate can be small, and it can end, consequently a component-side 
product can be contraction-ized. 

[0043] In the gestalt 1 of operation of above-mentioned this invention, in 
addition, by making the height of the solder plating layer 37 higher 
flat-tapped with top-face protective layer 35a or rear-face protective layer 
35b than top-face protective layer 35a or rear-face protective layer 35b 
Since it is hard coming to generate the clearance between the solder plating 
layer 37 and the land pattern on a mounting substrate when mounted in a 
mounting substrate, Improvement in the connection dependability of a 
top-face electrode layer or a rear-face electrode layer, and the land pattern 
on a mounting substrate can be aimed at, and, thereby, mounting quality can 
be raised further. 

[0044] Moreover, in the gestalt 1 of operation of this invention, when it 
considers as the combination which shows 2nd top-face electrode layer 33a, 
2nd rear-face electrode layer 33b, top-face protective layer 35a, and 
rear-face protective layer 35b in (Table 1), other properties of a publication 
can be raised to (Table 1). 
[0045] 
[Table 1] 
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[0046] And it is considered easily that the direction which does not form a 
side-face electrode in the gestalt 1 of operation of this invention can carry 
out [ **** ]-izing of the component-side product further again. However, in 
the production process of the present electronic equipment, the actual 
condition is conducting soldering inspection after mounting according to 
image recognition, therefore since a fillet is not formed at all when not 
forming a side-face electrode, the fault of the automatic check by image 
recognition becoming impossible will arise. 

[0047] (Gestalt 2 of operation) The resistor in a gestalt 2 and its 
manufacture approach of operation of this invention are explained hereafter, 
referring to a drawing. 

[0048] Drawing 5 is what showed the sectional view of the resistor in the 
gestalt 2 of operation of this invention, and 51 is a substrate which comes to 
contain an alumina 96% in this drawing 5 . 52a is the 1 st top-face electrode 
layer of the pair formed of the spatter of the golden system prepared in the 
flank of the top face of a substrate 51, and a part of side face, and the 
ridgeline of this 1st top-face electrode layer 52a has the radius of circle. 
Moreover, the area of 1 st top-face electrode layer 52a on the side face of 
said substrate 51 is 1/4 or less [ of the area of the side face of a substrate 
51 ]. 53a is the 2nd top-face electrode layer of the pair which comes to 
contain glass in the electric conduction fine particles of the silver system 
prepared so that it might connect with 1 st top-face electrode layer 52a of 
said pair electrically. 54a is a top-face resistive layer which uses as a 
principal component the ruthenium oxide prepared so that it might connect 
with 2nd top-face electrode layer 53a of a pair electrically. 55a is a top-face 
protective layer which uses as a principal component the glass formed so 
that the top face of said top-face resistive layer 54a might be covered at 
least. 52b is the 1st rear-face electrode layer of the pair formed of the 
spatter of the golden system prepared in the flank of the rear face of a 
substrate 51, and a part of side face, and the ridgeline of this 1st rear-face 
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electrode layer 52b has the radius of circle. Moreover, the area of 1 st 
rear-face electrode layer 52b on the side face of said substrate 51 is 1/5 or 
less [ of the area of the side face of a substrate 51 ]. 53b is the 2nd 
rear-face electrode layer of the pair which comes to contain glass in the 
electric conduction fine particles of the silver system prepared so that it 
might connect with 1 st rear-face electrode layer 52b of said pair electrically. 
54b is a rear-face resistive layer which uses as a principal component the 
ruthenium oxide prepared so that it might connect with 2nd rear-face 
electrode layer 53b of a pair electrically. 55b is a rear-face protective layer 
which uses as a principal component the glass formed so that the top face of 
said rear-face resistive layer 54b might be covered at least. 56 and 57 are 
the nickel-plating layers and solder plating layers which were prepared so 
that 1st top-face electrode layer 52a, 2nd top-face electrode layer 53a, 1st 
rear-face electrode layer 52b, and 2nd rear-face electrode layer 53b might 
be covered, in order to secure the dependability at the time of soldering etc. 
if needed. 

[0049] About the resistor in the gestalt 2 of operation of this invention 
constituted as mentioned above, the manufacture approach is explained 
below, referring to a drawing. 

[0050] Drawing 6 (a) - (c) and drawing 7 (a) - (d) is process drawing showing 
the manufacture approach of the resistor in the gestalt 2 of operation of this 
invention. 

[0051] First, top-face part groove 58a and flesh-side region groove 58b of 
two or more lengthwise directions prepared in order to divide into a front 
face at a back process the shape of a strip of paper, and in the shape of a 
piece of an individual, as shown in drawing 6 (a), Film deposition of the gold is 
carried out to the whole top face of sheet-like substrate 51a which comes to 
contain an alumina 96% excellent in the thermal resistance and the insulation 
which have lateral top-face part groove 59a and flesh-side region groove 59b 
with a spatter method of construction. FOTORISO currently furthermore 
performed generally by LSI etc. — by law, 1st top-face electrode layer 52a 
which has a desired electrode pattern was formed, then, FOTORISO which 
carries out film deposition of the gold to the whole rear face of sheet-like 
substrate 51a with a spatter method of construction, and is generally further 
performed by LSI etc. — 1 st rear-face electrode layer 52b which has a 
desired electrode pattern was formed by law. And in order to use said 1 st 
top-face electrode layer 52a and 1st rear-face electrode layer 52b as the 
stable film after this, it heat-treats at the temperature of about 300-400 
degrees C. Since said 1st top-face electrode layer 52a and 1st rear-face 
electrode layer 52b enter into lateral top-face part groove 59a and 
flesh-side region groove 59b at this time, 1st top-face electrode layer 52a 
and 1 st rear-face electrode layer 52b can be formed to the back of lateral 
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top-face part groove 59a and flesh-side region groove 59b. And the sum of 
the sum of the depth of top-face part groove 58a of said lengthwise 
direction and the depth of flesh-side region groove 58b, and the depth of 
lateral top-face part groove 59a and the depth of the flesh-side region 
groove 59 It is formed so that it may not be divided at the time of the 
handling by the production process, and it may generally become below one 
half of the thickness of sheet-like substrate 51a. 

[0052] Next, as shown in drawing 6 (b), the electrode paste which contains 
the electric conduction fine particles and glass of a silver system, and 
becomes is printed, and 2nd top-face electrode layer 53a is formed so that it 
may connect with 1st top-face electrode layer 52a electrically. Then, the 
electrode paste which contains the electric conduction fine particles and 
glass of a silver system, and becomes is printed, and 2nd rear-face electrode 
layer 53b (not shown) is formed so that it may connect with 1st rear-face 
electrode layer 52b (not shown) electrically. In order to use this 2nd top-face 
electrode layer 53a and 2nd rear-face electrode layer 53b as the stable film 
furthermore, it calcinates at the temperature of about 850 degrees C. 
[0053] Next, as shown in drawing 6 (c), the resistive paste which uses 
ruthenium oxide as a principal component is printed, and top-face resistive 
layer 54a is formed so that it may connect with 2nd top-face electrode layer 
53a electrically. Then, the resistive paste which uses ruthenium oxide as a 
principal component is printed, and rear-face resistive layer 54b is formed so 
that it may connect with 2nd rear-face electrode layer 53b electrically. In 
order to use this top-face resistive layer 54a and rear-face resistive layer 
54b as the stable film furthermore, it calcinates at the temperature of about 
850 degrees C. 

[0054] Next, as shown in drawing 7 (a), in order to correct the resistance of 
top-face resistive layer 54a to a predetermined value, trimming slot 60a is 
given by the YAG laser, and trimming is performed. Then, in order to correct 
the resistance of rear-face resistive layer 54b (not shown) to a 
predetermined value, trimming slot 60b (not shown) is given by the YAG 
laser, and trimming is performed. 

[0055] Next, as shown in drawing 7 (b), in order to protect top-face resistive 
layer 54a [ finishing / resistance correction ], the paste which uses glass as 
a principal component is printed, and top-face protective layer 55a is formed. 
In this case, ranging over top-face part groove 58a of a lengthwise direction, 
the printing pattern of top-face protective layer 55a may be formed so that 
two or more top-face resistive layer 54a on a par with a longitudinal direction 
may be covered continuously. Then, in order to protect rear-face resistive 
layer 54b [ finishing / resistance correction ] (not shown), the paste which 
uses glass as a principal component is printed, and rear-face protective layer 
55b (not shown) is formed. In this case, ranging over flesh-side region groove 
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58b of a lengthwise direction, the printing pattern of rear-face protective 
layer 55b may be formed so that two or more rear-face resistive layer 54b 
on a par with a longitudinal direction may be covered continuously. In order 
to use this top-face protective layer 55a and rear-face protective layer 55b 
as the stable film furthermore, it calcinates at the temperature of about 600 
degrees C. 

[0056] Next, as shown in drawing 7 (c), it divides into the strip-of-paper-like 
substrate 61 by dividing sheet-like substrate 51a along with lateral top-face 
part groove 59a and flesh-side region groove 59b. At this time, 1st top-face 
electrode layer 52a and 1 st rear-face electrode layer 52b which were formed 
previously will be formed in the side face of the longitudinal direction of the 
strip-of-paper-like substrate 61 to the depth of lateral top-face part groove 
59a, and the depth of flesh-side region groove 59b. 

[0057] Finally, as shown in drawing 7 (d), it divides into the piece substrate 
62 of an individual by dividing as a preparation process for galvanizing along 
with top-face part groove 58a of the lengthwise direction of the 
strip-of-paper-like substrate 61, and flesh-side region groove 58b. And in 
order to secure the dependability at the time of prevention and soldering of 
the electrode foods crack at the time of soldering of 1st exposed top-face 
electrode layer 52a, 2nd top-face electrode layer 53a, 1 st rear-face 
electrode layer 52a, and 2nd rear-face electrode layer 53b By electroplating, 
the nickel-plating layer (not shown) which turns into an interlayer, and the 
solder plating layer (not shown) used as the outermost layer are formed, and 
a resistor is manufactured. 

[0058] Since it is the same as the gestalt 1 of the operation of this invention 
which mentioned above the resistor in the gestalt 2 of operation of this 
invention constituted and manufactured as mentioned above about the 
effectiveness at the time of soldering to a mounting substrate, explanation is 
omitted. 

[0059] In the gestalt 2 of operation of this invention Moreover, 1st top-face 
electrode layer 52a, 2nd top-face electrode layer 53a, When it considers as 
the combination which shows top-face resistive layer 54a, top-face 
protective layer 55a, 1 st rear-face electrode layer 52b, 2nd rear-face 
electrode layer 53b, rear-face resistive layer 54b, and rear-face protective 
layer 55b in (Table 2), other properties of a publication can be raised to 
(Table 2). 
[0060] 
[Table 2] 
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[0061] 

[Effect of the Invention] The 1 st top-face electrode layer of the pair by 
which the resistor of this invention was prepared as mentioned above in the 
flank of the top face of a substrate and this substrate, and a part of side 
face, The 2nd top-face electrode layer of the pair prepared so that it might 
connect with this 1st top-face electrode layer electrically, The top-face 
resistive layer prepared so that it might connect with this 2nd top-face 
electrode layer electrically, The top-face protective layer prepared so that 
the top face of said top-face resistive layer might be covered at least, The 
1 st rear-face electrode layer of the pair prepared in the flank of the rear 
face of said substrate, and a part of side face, The 2nd rear-face electrode 
layer of the pair prepared so that it might connect with this 1st rear-face 



16X17 



2006/08/01 16:06 



JP,2001-143903,A [DETAILED DESCRIPTION] 

electrode layer electrically, It is the thing equipped with the rear-face 
resistive layer prepared so that it might connect with this 2nd rear-face 
electrode layer electrically, and the rear-^face protective layer prepared so 
that the top face of said rear-face resistive layer might be covered at least. 
Since according to this configuration it is considering as the structure whose 
formation of a solder fillet decreases extremely when mounted in a mounting 
substrate, Since the soldering area occupied to a component-side product 
could be reduced and the electrode layer, the resistive layer, and the 
protective layer are moreover prepared in the top face and rear face of a 
substrate, respectively, Even when mounted in which of the top-face sense 
or the rear-face sense at the time of bulk package mounting, it has the 
outstanding effectiveness that high density assembly is realizable. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may 

not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the resistor in the gestalt 1 of operation of 
this invention 

[Drawing 2] (a) Process drawing showing the manufacture approach of the 
-(c) said resistor 

[Drawing 3] (a) Process drawing showing the manufacture approach of the 
-(d) said resistor 

[Drawing 4] (a) The sectional view in the condition of having mounted this 
resistor in the mounting substrate 

(b) The plan in the condition of having mounted this resistor in the mounting 
substrate 

[Drawing 5] The sectional view of the resistor in the gestalt 2 of operation of 
this invention 

[Drawing 6] (a) Process drawing showing the manufacture approach of the 
-(c) said resistor 

[Drawing 7] (a) Process drawing showing the manufacture approach of the 
-(d) said resistor 

[Drawing 81 The sectional view of the conventional resistor 

[Drawing 9] (a) Process drawing showing the manufacture approach of the 

-(f) said resistor 

[Drawing 101 (a) The sectional view in the condition of having mounted this 
resistor in the mounting substrate 

(b) The plan in the condition of having mounted this resistor in the mounting 
substrate 

[Description of Notations] 

31 51 Substrate 

31a, 51a Sheet-like substrate 

32a, 52a 1 st top-face electrode layer 

32b, 52b 1st rear-face electrode layer 
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33a, 53a 2nd top-face electrode layer 
33b, 53b 2nd rear-face electrode layer 
34a, 54a Top-face resistive layer 
34b, 54b Rear-face resistive layer 
35a, 55a Top-face protective layer 
35b, 55b Rear-face protective layer 

36 56 Nickel-plating layer 

37 57 Solder plating layer 

38a, 58a Top-face part groove of a lengthwise direction 
38b, 58b Flesh-side region groove of a lengthwise direction 
39a, 59a Lateral top-face part groove 
39b, 59b Lateral flesh-side region groove 

41 61 Strip-of-paper-like substrate 

42 62 Piece substrate of an individual 



[Translation done.] 
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